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BRADYKININ ANTAGONIST PEPTIDES 

BACKGROUND OF THE INVENTION 

^fiESBSSJEa-BeiJ bradykinxn 

^ ains to new and useiu* 
IBe invention ^ ^ M tter » £ 

antagonist peptides and is conc urrently 

V,S. Application Serial No. 
herewith. 



2. 



- - £JJ1 ^" la „ s to novei hioiCicaUy 

TR . invent.cn re ate a<=tivlU8S 

pe ptid.s which act as *« S " acceptaBle saits. ana 
o£ br aayKinin. their pha^aceut.caUy p „ ticulatly tne 

• ac therapeutic agents. "« * 

— to T h e Lstitution 0£ - 

mention pertau* to the together wl th 

t0 convert ^avKinm ^ „ ther posi tio„s 

oth er ^ications ana ^ ^^ations. a»in» 

— ° and rr:::rt-n » £ - - - - 

^ actions ana - 
nine positions of the n 



3. 



SS ^ LjmSXia3U T^e seance ot the potent 
X„ the » years since the V ^ 

_ U an vasoauator w ^ ^ 

synthesized (Boissonnas et ai.. 



WO 89/01781 



PCT/US88/02960 



related peptide analogs have been 
synthesized and assay ^ ^ (Sp ringer 

P nar»a=olc«, 25 1 ' , n _ Btu dies -s W 

M7 -m, *7... » *~ ^^icai reus 

ln vesti 9 ate the varied physioio^cai - 

o£ br ad yK inin. p^osicaily rel " ed 

p^des *aUid- ^ ^ uhicfc ^ theB as -» 
exhibit physiological a ^ ^ pain> 

of inflatory reactions, WOt °" S1 conditi ons such as 

■ - e overproduced in pathological c 
Bra dy*inm is overpr ^ ^ ^ and 

septic shocK (Robinson et al., ^ ^ 

. .i. a i , j. surg. ** es * 
hemorrhagic (Hxrsch et ^ 

anaphylaxis. (Collier and Jaaes. • ^ HaBberg 

■ „+• ai Am. Rheum. Dis. 
arthritis (Jasam et al., Int . 

* . jnns a-50, 1978 ; Sharma ex. ax , 
«t a!., *g— Actons 4-50. ^ ^ cUn . 

Pt ar*acodyn ^7.. '"^ Res . ^3*. 

invest. Zl— - lerl ° f 0l ;' clin . Inv est. X2=- - 

lM 5). asthma (Christiansen et al.. • ^ ^ 

l97 . 1987) . inn-atorv ho-el d-ease * 

u:133 - • - ° th "; ng , ynd rome, ' 

aeut e pancreatitis, postgastrectomy dumpm, 
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^ ar-aehidonic acid pax-nwoj 
activation of the araclxiao x 

U-ese actions of bradyKinin and related P P 
Hand boo.< of BxperiaentaX PharaacoXogy. VoX. 
spring er-v.rX.g. x«o and vox as suppx-en ^ ^ 
Bradykinin a. discussed has D 

<„ the intestine provoking 
in infXamaatory reactions in the ^ 

muscle and secretion of 
contraction of smooth musoie 

„f soecific bradyKinin receptors in 
The existence of speclfl mscle u 

-in, - - in " StlM tt HT— «- " 821 
aemonstrated by Manning, et aX eventrations 

**, the infxuenc. of bradyXinin in very 

M^ SaD - HSSItJ!2!im ^ a** (10. 314-327, X976). 

BarczaK, et aX in ™= aSBllat ^^ sta , lanal „ s acting in 
ra e reported action of bradyKinin and prosta, 
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'tation of the sensory 
at e the naturaX J lachMB ia. 

^tor. si 9 naUin, the P~ - * ^ are not . 

^avKinin and bradyfcinin aa . 

• *i but may also be in}««- 
^ pr oduced >y «- ~ ^ insecM such as 

.^eta and wasps »J«* » ^ 

^e P ain. swells and ^ MCha nie» of 

The search for understands developM „t of 

is essential tor w 
action of bradyfcinin. which devel o P ment of 

^ toois for - ^ ~ «- - — 

therapeutic a,«*s ai*ed * bradyl cinin. ha. >-» 

COBp etitive anta 9 oni*ts of hr < ^ n on-seiective 

— — J bi P olo9ical Cities of 

antaoonist, of one or ^ ^ ^ 

bE .dy*inin have heen ^ wtl ich act via the 
assies and anti-in ^ ^ ^ ^Uai 

pro staaiandin system and not ^ 

reMP tors (Kocha e Siiva and 21! 

are -I— „ et al , E u. 

54 ,. XH... -d^in— od^s 0 _ ind 

M0 ha . «*». Br. a. Pharmacol. ». 
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fWilXens and BacX, Arch. Intl. 

, r;r-w — - — !-* et 

pMCTaoodynan. 209. } ^ serotonl n 

,1.. J. M rl. Fee, Che*. ». « ■ £wtl Biol . „ed. 

— " • ^ ^ounda or clas.ee of 

...pounds ^il acid-containin, 

Heptyl «t~ > - ^ ^ Mg and Lys) 

.^stances, such « .^le >*= ^ aipeptlde 

»*, Exptl. Biol. Had. 70 - " 1971). and of 

(Geese, M»- E1 * Allergy 4i: ««• l97l> ' 

P he-Gly (oecs. «t .1. • rf bradyl cinin (ie. 

, „ of c- terminal peptide frag, 
analog, etc t j^dv. Exptl. Hed. Biol. 

^o-Phe-Arg) (Claeseon et.al.. in su6s tanoes. 

69 , 1,~, - heen J ^ ^ to >e weaK 

partial agonists/ant bra dykinin «»=.. 

Uttle specificity «r — « ^ hav . 0 een 

^eparatio^ of da^ged « ^ ^ ^ c . 

of these dea «9 ,„„ioal activity of oraoj 

. „. o£ th is non-physiological „ on ist 
»" 90nlB " * ttlv . no significant cr.dyKinm-li- 
•MM antagomsts have ^ ^ ^ 

— • nor raCr:: (Re9ou 

physiologically sign 
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and Barahe. Pharmacol. Hevs. ^l,^)- 

several brady*inin analogs contamxn, the 
eth« of *yr residues at positions 5 and/or . have been 

rtel Z P-duce mixed agonist/antagonist activity on 
reported to proa ^ rats . 

isolated uWri of galactosemxc rats, 

tt e antagonist was not relia.lv ^ verlag , 

(S „ w art and Koolley. in Hypotensive Peptides, Spr.ng 

PP . 23-33, • rolecull ^ M en 

^ *- " t 1 »-l»inal end -Hion affect the 
anions at amino acids term 
r .„ of enzymatic degradation of hrady^n iU* 

I naif life of bradyKinin in the system- 

• than 30 seconds (S.H, Ferre^a t J-R- Van 

circulation « less than 30 ^dyUnin is 

Br. Pharmacol, chemotherap. 30:417, >*> ^ 

* destruction) on a singx* * 

completely destroyed (98 * and 

through the pulmonary circulate |I. - ^ 

c Res. Commun. Pathol. Pharmacol. 6.207, 

J.M. Stewart, Res- u« depressor 

^ . • „ oH rat by measuring tne 
in the anesthetized rat oy 
determined in the < ntra - a ortic (IA) (bypassing 

ef fects of an agonist following intra «t C ^ 
pulmonary circulation) and intravenous (XV) 

* h ^dvlcinin agonists to pulmonary kminase 

^Tnl ProLted b y addition of si.le <ie. 

.estruct.cn J ^ a „ lno acid 

™- terminal of tne hradyKinin sconce. - 

residues to the N-termx»« 
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action of the dipeptide Ly.-Lys to the N-terminal of 
b^fcinin .genist. confers *—»»~ " to 

action on initial passage through the pulmonary 
nation (Poox.ro, Kyan and Stewart. He.. comm. Pathol. 
Bftarmacol. 6:207, 1973). 



SUMMARY OF INVENTION 



The invention relates to the modification of the 
sequence of the mammalian peptide hormone bradyXinin 
LT^ro-Cly-Phe-Ser-Pro-^ and pharmaceutical* 
Stable salt, thereof, at the ,ro residue at posits 7 - 

for the first time, produces 
manner -u*. «« the 

<„« of the D-oonfiguration, a change which convert, 
acid, of the D con inolu d.s additional 

b^yfcinin agonists into " .„ BOdi£l8d 

edification, at other position. «th» the P 
bradyfcinin antagonist -hich confer increased an«g n 
ootency resistance to enzymatic degradation and/or 
potency, resi c „ nta i n ing bradykinin sequence, 

specificity on the D-amino a-d-conta n, 

me invention further includes the — ~* * ^ 

•«. lnn 7 with substituted and unsubstituted am 
L-Pro at position 7 with sun substit ution of 

««. of the O-configuration together with the sub 
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arginine in the one and nine positions with D or L-cyclic 
(heterocyclic or alicyclic) amino acid residue, D or L 
aliphatic amino acid residue or a D or L substituted or 
unsuhstituted aromatic acid residue. The invention also 
includes C-ter»inal modifications and extensions. More 
specifically, the invention relates to the peptides of the 
general formula: 
Formula I 

^Trrnrrrs ( (posUlon nunber , 

serein H is a hydros atom or single acidic, basic or neutral 
.r^atic amino acid residue of th. D- or I. configuration, such 
a. D-Arg, O-Lys or X-Thi. an H-terminal en,y»e protects croup 
.elected from the croup co-prising acyl-typ. protecting groups. 
«omatic ur.than.-typ. protecting groups. alXyl-typ. prot.c~ng 
groups, or alt.rnat.iy N is a di- or polypeptide containing 
^ acids of the D- or I»- configuration, such as Ly.-J-ys. 

Hmt-lys, or Gly-Arg-Met-Lys; 

A1 and A<> are either or both an Arg residue or other 
c^ic (heterocyclic or alicyclic) amino acid residue. 
.Uphatic amino acid residue or an aromatic or substituted 
^tic amino acid residue of the 0 or I* configuration; 

B is D- or L-pro residue, or other D- or L-cy=Uc 
^terocyclic or alicyclic, or noncyclic aliphatic amino acid 
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. . Q a n or L-aromatic or 
residue, such as L-hydroxyproline or a D or 

substituted aromatic amino acid residue; 

c is D- or L-Pro residue, or other cyclic 
O.et.rocycUc or aUcylic,, »U P hatic. — « 
Latic a*ino acid — o* - O- or .configure ion. 

D is a Sly residue or other aliphatic, cyclic, 
erosatic or —tit— aromatic a»ino acid residue of the » or 

^configuration, such as Mai 

„ i. a Ph. residue of the D or L-confxguratxon, 

.ubstituted Phe or other aliphatic or aromatic a»ino acid 
residue of the D- or L- configuration, such as II, 

, • ,Thil or 2-pyridyl-alanine (Pal) or a 
beta-2-thienyl-alanine (Thi) or pyr 

^dic amino acid such as a D or L-Pro residue, 

X is a S er residue of the D- or L-conf.guratxon. 
Gly residue, or other - or Wiphatic. cyclic - J 
.Itituted aromatic »ino acid residue, such as pCl-0 

D " Shei y is a 0- aromatic »ino acid residue, or substituted 

„idue such as D-Phe, beta-(2-thienyl)-D 
aromatic a»ino add residue, such p _ 2 _ naphtbyl - 0 Ma 

Ma (DThi). beta-(2-pyridyl,-0-Ala (D-Pal) , P 
^.i,, „Hie, —-Phe .DhPhe, c-ethyl-^ ~ ■ 
0-alphaphenyl-Oly <OPh„ , l«P. W r or pCl-DPh. ,C0 . 

Z is a Phe residue of the D or L conf .guratxon, or 
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substituted Phe or other aliphatic or aromatic amino acid 
residue of the D- or L-configuration, such as Leu, Thi or Pal 
or a cyclic amino acid such as a D or L-Pro? and 

Cn is a hydroxyl group or a C-terminal extension such 
as an amide, alkoxy group, an acidic, basic or neutral 
aliphatic aromatic, or cyclic amino acid residue of the D- or 
L-configuration or a peptide extension composed of D- or L- 
amino acids. 

In a preferred compound of the general formula I the 
substituents have the following identity: A * H, B * Pro or 
Hyp, C - Pro or Hyp, D - Gly, W - Z - Phe or Thi, X- Ser and Y 
- any aromatic amino acid of the D-conf iguration. 

Salts of peptides of general formula I include salts 
with HC1, TFA, AcOH, as well as other pharmaceutical^ 

acceptable salts. 

The following TABLES I and II show substitutions that 
can be made in the bradykinin polypeptide and the effect of 
such substitutions. Indicated substitutions of the 0, 1, 2, 3, 
5, 7 and 8 amino acid residues of bradykinin yield preferred 
bradykinin antagonists. 
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IftPLS I 

SUBSTITUTIONS IN BRADYKININ ANTAGONISTS 



DHP 

Azt 

Thz 

Inip 

DPro 

A Pro 

Hyp 



DHP 
Azt 
Thz 
Inip 
DPro 
A Pro 
Hyp 



Ala 
Sar 



J 




D-Pro 

DNal 

DPNF 

DPhe 

DTyr 

DPal 

DOMT 

DThi 

DAla 



M— Al— Pro— Pro— Gly— Phe— Ser 



— Pro— Phe— A9— Cn 




DArg 

Lys-Lys 

DLys-Lys 

Phe 
Thi 
Ac 
DNal 




Ile-Tyr 
DIle-Tyr 
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TABLE I, Cont'd 

SUBSTITUTIONS IN BRADYKININ ANTAGONISTS 



Thi= B- (2-Thienyl) alanine 
Pal= fJ-(2-Pyridyl)alanxne 

KelS^bo.ylic acid 
5nz^ht«oUdine-2-carboxylxc acxd 

Inip=Isonipecotic acid 

OHT=0-Methyltyrosine 

CDF«para-chloro-D-phenylalanine 

Nal= P-(2-Naphthyl) -alanxne . 
cS=parUhloro-L- P henylalanxne 

PNF=para-nitrophenylalanxne 

APro=2, 3-Dehydroprolxne 

DHP=3. 4-Dehydroprolxne 
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T* RLE 11 

CHARACTERISTICS OF BRADYKININ ANTAGONISTS 

Critical change for 

Changes confer 

selectivity Antagonist activity 

^4 "7 Phe~ser— Pro— Phe— A9— Cn 

N— Al— Pro— Pro— Gly— Pne J»er « 

' * Alteration enhances Alterations 

Additions confer . Alteram 

reduce enzyme 

enzyme resistance potency 

degradation 
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DETAILED DESCRIPTION 
Th . synth.SU of th. peptides of genera! Formula I. 
including derivation, activation, and coupling o t protected 
:l acid residues, and their purification. - the anaivtica 
Mth cds for determining identity and purity are indud.d n 
geM ral b*y of pledge cf peptide chemistry, as a—— - 
Houb en Weyl "Hethoden der organisch. Ce.ie. VoX U, P- 
IX (1974, for solution-Phase synthesis, and in "Sol.d Phase 

, i e ynthesis* by Stewart and Voun, for syntheses by 

Z solid-Phase method of Merrifield. W Christ 
tt . art of peptid. synthesis can synthesis th. peptides^ 
ceneral Formula X by standard solution methods or hy manual 

automatsd solid-phase methods. 

a. symbols and abbreviations used for amxno acids, 
^.ir derivatives and protecting groups, and peptides and the« 
2Z are thos. customarily used in peptid. chemistry .Biochem. 
». iae: 77 3. *n. - journal reference is hereby incorporated 
Dy refe«n=e,. For convenience several abbreviations are 
..fined in Table XXX reproduced belov. 11 amino acxd 
residues, except Cly. described in the specificate (but not 
^ ciai^ which claim, cover compositions of the D- and 
configuration, are of the .-configuration unless oth.rv.se 

specified* 
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TflffTr* TI1 

ABBREVIATIONS FOR AMINO ACID RESIDUES 



- alpha-aminoisobutyric acid 

Ala - alanine 

- azetidine-2-carboxylic acid 

- para-chloro-D-phenylalanine 

- para-chloro-L-phenylalaninc 

- 3,4 dehydroproline 

- para - phenylalanine-D phenylalanine 

- homo-phenylalanine 

. - histidine 
_ 4 -hydroxy-proline 

- glycine 

- isoleucine 

- isonipecotic acid 

- leucine 

_ o-methyl-D-tyrosine 
_ o-methyl-tyrosine 

- beta- (2-naphthyl) -alanine 

- 2, 3 -dehydroproline 

- be ta-(3-pyridyl)-alanine or . pyredyl 

- alpha-phenylglycine 

- phenylalanine 



Azt 

CDF 

CLF 

DHP 

FDF 

hPhe 

His 

Hyp 

Gly 

lie 

Inip 

Leu 

MDY 

OMT 

Nal 

A Pro 

Pal 

Phg 

Phe 
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tarIjE III . Cont'd 

ABBREVIATIONS FOR AMINO ACID RESIDUES, 

PNF - para-nitrophenalanine 

Sar ~ sarcosine 

- beta- (2-thiehyl) -alanine 
- thiazolidine-2-carboxylic acid 



Thi 
Thz 



Tyr - tyrosine 

(all other abbreviations follow the IUPAC 
standards for amino acid residues) 

The following examples are illustrative of compounds 
of this invention with general formula I and are not 
limitative. All percentages and ratios are by weight when 
solids are involved and by volume when only liquids are 
involved. 

EXAMPLE 1 

Preparation of Arg-Pro-Pro-Gly-Phe-Ser-DPhe-Phe- 

Arg (DPhe 7 -BK) . 

A mixture of 6.4 g* o£ tertiary butylo*y carbonyl- 
(g-paratoluene suifonyl>-Arg [Boc-Ar, (Toe, ] (15^1.) and !83 
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„ ot H . „-di»ethylaminopyridine ( l. 5 mKole, « » 8 

mixture of 20 ml of dimethylformamide <DMF, and 125 -1 - 
dichlcromethane (DC. ri^en , ( grams, of hydropathy " 
polystyrene- divinyl bensene (1* crosslink, contain, 0.74 

- ~ «^ rocin^ was added, 
mKol. of free hydroxyl group per g of resm) 

followed by 60 Bl of a 0.25 M solution of 

in nrM a t room temperature. Tne 
dicyclohexylcarbodiimide (DOC) in DCM at r 

pension was stirred a, room mature <""^ 

the resin was washed three ti.es with «0 .1 of «^«- 
tl— with 60 ml of methyl alcohol (M.0H, , and reswollen » 
H - The coupling of another portion of ~««*^ 
ducted on the resin as above. Mter filtering and a in, 

resin it «, -wollen in ». .1 of DCM, and 2.1 - o 
beM oyl chloride and l.S - of triethylamine (Et^N) were added. 
M ter stirring the suspension for 30 minutes at room 
tM perature the resin was filtered, washed three «~ 
Zrtions of «. MeOH. washed three times - « .1 port on 

0CK .he resin was air dried to constant weight to give 1S.5 
,m ot Boc-Arg,™, -hydroxymethyl-resin. with an actual ammo 
aci d content of 0.272 millimol.s of «g per , of resm as 
determined by ^antitativ. amino acid analysis of a sample of 
aa amino acid resin following hydrolysis (« hr. 130 degrees c, 
xa 6 N HCL/propionic acid. 
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The resin. 1.5 gm containing a total o£ 0.4 mHole o£ 
»rg, was placed in the reaction vessel of an automatic 
solid-phase synthesizer (Bedcman model 990) and subjected to 
on. cycle of addition for the coupling of Boc-Ph. as follows, 

PROGWIK h. standmu) DCC coupling: 

The resin was washed three times with 20*1 portions 
of DCH. the resin was then eguilibrated with 20ml of a 1=3 
ratio of trifluoroacetic acid (TFA) in DCK containing o.l% 
indole for 1.5 minutes. The equilibration was then repeated 
for 30 minute,. The resin was then washed six times with 30ml 
portions of DCH followed by neutralization with a !0% solution 
of <Et,K) in DCM for on. and one half minutes, then the 
neutralization st.p was repeated. The resin was washed six 
times with 20*1 of DCH and th«, .calibrated with a solution of 
1.0 mMole of Boc-Phe in DCH for one and on. half minutes. Then 
four ml of 0.25 N DCC in DCH was added and th. mixture stirred 
for two hours. Then th. resin was washed thre. tim.s with 20ml 

portions of DCM. 

A second cycle of addition was performed according to 



Program B: 



PROGRAM B. REVERSE ADDITION: 

The procedure of Program A through neutralization and 
following washes was repeated. Then 1.0 mMole of DCC in 4ml of 
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dded and toe resin and solution -era mixed for one and 
BO, was added and th BOC _ D - Ph e in 12.1 ■*« «• 

one-half -mutes. Then 1.0 -Mole ^ 

^ and tb. — °° l <* i0 " "» ' „ 

.w six times with 20ml portions of DCM. 
resin was then washed six ti= accor ding 
TOe H-Ter»inal protecting group was remove 

to the following sequence: 

PROGRAM C. TERMINAL DEPROTECTIOH = 

^ procedure of PROGRAM A up to the neutra 

«„ The resin was then washed 6 
with tri.thylamin. was repeated. The Beptide -resin 

.. »f ethvl alcohol and the peptiue 
«!_ with 20ml portions of ethyl sin „ ^ 

was air dried giving 1... «- °< OPhe-Phe-Arg 
trifluoroacetic acid salt. ^ 
synthesis was continued with 410 ng 

.<*,« was added according 
Phe-Arg-Resin TFA salt. The next residue was 

to PROGRAM D. 

PROGRAM D. RECOUPLE: ^ 
The peptide-resin salt was first wash 

of DCM then neutralized with 10% Et 3 N DCM 

with 20ml portion of DCM, then repea ted and 

• The neutralization step was then repe 

£or 1.5 minutes. The ^ 

the peptide-resin-salt was washed six t» 

mw ^tide-resin was then equilibrated 

of DCM. The peptide res B inutes. 

6 olution of 1.0 mMole of Boc-Ser (OBzl) m DMF 
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Four Bl of 0.25 M DCC in DCH was added and mixed With the resin 
for two hours. The product was washed three times with DCM. 

The following amino acid derivative, were added to 
the growing peptide chain according to the listed Programs: 
Boc-Phe (*,. Bcc-Gly <A, , Boc-Pro <A, , Boc-Pro <A, . flowed by 
recoaple of Boc-Pro (D, , Bo=-Arg<Tos> (dissolved in 2 ml DMF + 
ml DCH) , (A) . tollowed by Program c. This gave 5*0 m, of 
protected nonapeptide-resin as the TFA salt. 

& 510 mg portion of the peptide-resln above was 
suspended in 10 ml of liquid anhydrous HP containing 1 ml of 
anisol. at -70 degrees c and stirred 45 min. at 0 degrees C. 
HP and anisole were removed by vacuum (1 hr water pump. 1 hr 
vacuum pump,, the peptide plus resin was washed three times 
with 20ml portions of ethyl ether (Et 2 0) and tbe peptide 
extracted into glacial acetic acid using three 6 ml 
extractions. The acetic acid solution was lyophili*ed to give 
185 mg of crude deprotected peptide. 

The peptide was purified by countercurrent 
distribution (CCD) (100 upper phase transfers in a Post CCD 
apparatus) in the solvent system nBuOH:l% TFA (1:1). The 
content of the tubes corresponding to the main peptide- 
containing peak, as determined by the quantitative Sa*aguchx 
reagent, was collected, the solvent evaporated under reduced 
pressure, the residue dissolved in glacial acetic acid (AcOH) 
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coun tercurrent distribution «- - — „ 

ae .cri>ed -v.- »_ - - « iayM c„ 
as the IF* salt (X - 0-2) ,„.,-«» solvent systeos 

Here. class P-oated silica ,el plates ^ 

„« « o 18-3-4) an* EtOAc^yridmesAeOH.HjO 
„BuOH:A=OH=H j o (8.3-4) ^ ^ pure ^^e. 

under H 2 at 110 *» o£ henol) ,ave tne 

2 - Mre aptoet.>anol and 4. * „ 

following ratios of amino adds: Ara ( 2.12>. 
alyd.ODi Phe<2.98); Ser(o.»6). 

EXAMPLES 2-40 
la s 2 - 40 represent KadyKinin antagonists 

_'r^ : :r - 

soared by methods similar to w° 
and seven and were prepared oy 

, , are not limitative, 
described in Example 1 and a fCDF l DPh e 7 -BK) : X(415) 

... COP-Pro-Pro^y-P-e^ _ ^ _ . 

i na Pro ~ l»9o t 
= 2.57 hxq ~ 1« 03 ' 
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0.94, PCF - 1.06. (cdfWo^-BK) : 

3 . cor-^-H^y— — (CDF o 7 6 Ihe . ,. M . 

s « - 0.94. PCF - I-". "VP - □.»•• w 

4 . D « g -CDF-Pro-Pro-0 1 y-P» l «-S.r- 0 Phe- a e- N r, C°«9 

-DEha 7 -BK)l k(415) - 0.754. 

^r^^*-**" „ pro . ,.03. 
o 1 3,^7 hkV k(4l5) - 1-272 Arg - I- 92 ' * ro 

DPhS ' „ KF . ,.00. Hyp - loo. 

Gly - 1.05. Pfce - 3.04, ser - . . ^-BK) = X(415) 

. 0.460 AT, - 1.08. «o - 2.01, 01* 

0.91, Tbi - 0.93. PCF - 1-03. (bWcDF 1 

7 . Hiy - -3. 

^-bk,:^,- 0.754 M9 -a-09. Pre- • 

n 92 Thi - 0.91, PCF - l- 09 * 
Phe - 2.10, Ser - 0.92, Tm 

„ Hvo . Gly - T hi-Ser-DPhe-Thi-Arg (DArg Hyp 

8. DArg-Pro-Hyp-GlY Thi _ ^ . 

«> 8 7 „ v x. wi 11 = 2.279 Arg - 2.11, 
Thi ' DPhe -BK) i X(1.D * qQ 

i rc Thi ** 1.9°* 
i 13 Ser - 0.75, Hyp - 1-55, ^ 
1.03, Phe - 1.13, ser ITVPv1 -1hvp 3 DPhe 7 -BK) 

.. — r rr.rrr ■ » - • ■-■ 

k(415) - L326 Arg - 0.99, Pro 

. m oat - 0.94, Hyp - 0.96. 

1.04, Phe - 3.1*, 
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* — ^ ^ * M reo . «y - 1.... - - »■•»• 

fe€415) - 1.857 Arg - LOO, Pro 

S er - 0.93, PDF - 0.95, Hyp - LOS. /nAra 0 FDF l 
3 w 7 av v. W415) - 0.538 Arg - 2.H, « 

.».'.». ««») - .^.^ (D^W 

14. D Arg-Dirp-Pr=-HW- 01 "- I,be S " 

„. OVaX-Pro-Hyp-^e-ser-OP ^ « J_ ^ ^ _ ^ 

—'-..««>■•■»—; ; 02 ; al _ 0 . 90 . 

^ is ser - 0.91, Hyp - 0-98, va-t 
Phe - 3.18, £»eir roArg DVal 

„ cot — DPhe-Phe-Arg i" 1 "? 

16 . ^-OVai-Prc-Hyp-cly-Phe-S.r DP _ ^ _ 

w 3 Dphe 7. K) !k(4l5 ,- 0.3,0 «,- . .^ oi 

..„. ~ - ..... ««• - 1 -° 2 -; ollaW 

oho-ser-DPhe-Phe-Arg (Dlie nyp 

17 . DIl e-Pr=-Hyp-«ly-Phe reo . ..... «y - »•«■ 

— '-«•" « is) • ^ " 9 ; ; ne - ..... 

- - »•«■ s ~ - °- 98 ' r P ; e ; : D Phe-Ph.-« 9 ,»*w 

„. ^-DUe-Pre-Hyp-Gly-Phe Ser _ ^ _ 

Byp 3 DPbe7 . B K, 

3 09 Ser - 0-98, Hyp - l- 01 ' IAe 

1.01, Phe - 3.09, 
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EXAHPLES 19 - 40 
Espies 19 - 40 represent bradykinin antagonists 
containing hydrophobic amino acid residues at position, one and 
.even and were prepared by methods similar to those descried 
in Example 1 and are not limitative. ^ g 

I9 . D P M -Pro-Pro-Gly-Thi-Ser-DP h e-Thi-«g (DPhe Thi • 

„Phe'-BK>: *(««) - 1-703 - K ° " 2 -°°' W " l '° 4 ' 

Phe - 2.09, Thi - 1.91, Ser - 0.92. ^ 

20 DThi-Pro-Pro-Gly-Thi-ser- D Pl..-Thi-Arg (Mhi Thi 

DPhe'-BK,: *<415» - i-326 AT, - » " °« " l - M ' 

ser - 0.98, Phe - l.oi, Thi - 2.". 

21 OPal-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-AT, (DPai Ihi 

OPhe'-BK,: *<1.1> - 2.323 Ar, - 1.0*. Pro - 2.01, Gly - LOS, 

Phe - 1.02, M. - 0.96, thi - 1.9«, Pal - 0.99. 

22. DHal-Pro-Pro^ly-Ihi-Ser-DPhe-Ihi-Arg (D»al Thi 

OPhe'-BK): K<415, - 3.167 «g - 0.97, Pro - 2.09, Gly - 

Phe - 1.02, ser - l.oo, Thi - 1.69, Hal - 0.99. 

23. OArg-DHal-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-AT, (DArg DKal 
T hi 5 'W-BK,= k(«l»> - 1-273 Arg - 2.16, Pro - 2.01, G!y - 
1.05, Ph. - 1.01, Thi - 1.M-. Kal - 0.9S, Ser - 0.94. 

24. Lys-Lys-DHai-Pro-Pro-Cly-Thi-Ser-DPhe-Thi-Arg Ws-Lys- 
DKalW'^Phe'-BK) : k(415> - 0.1.0 «g - 1.03, W " 
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0 98 ser - 0.86, Gly - 1.01. Thi - 
Ml. Pro - I-*?, Phe - 0.98, 

„. D-Nal-DNal-Pro-Pro-ciy _ ^ ^ _ ^ 

7 „vx. W415) = 7-333 Arg - l-l 4 ' 

i 08 Ser - 1.01, Thi - 1.9 3 ' Na 2#3 

ze. DNal-Hyp-HYP-Giy-Thi-ser _ phe . 

Thi 5^DPhe 7 -BK): M415) Mal . i.OO. 

, 00 Thi- 1.94, Hyp - l- 89 ' Ma 0 , 

0 .99, ser - loo, Th ser . DPhe -Thi-Arg (DArg°DKal 

„. DAr g-0 N aX-Hyp-HyP-oly--— * _ ^ „ ^ 

w*. - ; 58 yp ! 1<89 , Nal - ,0, 

s « - 0.99. H" " Thi _ s . t _ DWuS -Thi-Ar<, 
1 2,3 Thl 5.»DPM 7 -BK): K(415) - 0.587 M9 

DHal Hyp D ™ , , „ hyp - i- 89 ' * ,al 

0 99 Phe - 1-0*. Thl " X * ' 
1.08, Ser - 0.99, «"= 

1 * 02, „»-DPhe-Pbe-Arg (DNal^Ptie'-BK) : 

k(4t5) = 3.000 LOO. -"••«• 

30. 1*^*** ^ . P- - 3.0X. 

«««> - 2.- « - ^ " 1 • 

ser - 0.95. Ha! - 0.93. r . Dpbe . phe .« g (O^W 1 

D P he '-BX>= - » 

- 3.01. Ser - 0.93, »a! - 0.96. 
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«. Ser -DPhe-Phe-Arg (DArg'W 1 

-j 16 Ser - 0.92 r **2ir 

33. ^i-Pro-Pro-Cly-P- Ser « _ ^ _ Ser . 
- 1.70. Arg - 1-05, Pro - 2.07, 

0.94, Thi - 1-84. (DThi^W-^ 5 

34, BThl-Pro-HVS-Gly-^ _ Ehe . 2 .07. 

n 38 Thi - 1« 85 ' HyP " OrvrHi 1 ' 7 

(DArg DThX 

35. DArg-DThi-Pro-Pro-Giy Phe _ q ^ phe . 

i an Pro - X«o/r 
-K) »*(««) - 0.«9 «g - 1-87. 

.,.». S« - 0.89. «1 - , ^ (D « g <W 1 ' 7 

«««-Glv-Phe-ser-DTm- ptie Aiy 

n OS Thi - 1-82. W " 1- ° 

«» - 2.02. sex - o.« . , 

„. ~ . 2 . 08 , SW - X-08. - - 

k( 4i5) - 3-oo Arg - o.»2, « 

3i . ^-*ro-«^-™ > ~ _ x o5i Gly . 1.05, P*e - 2." 
= 2.448 M - L«. » 

ser . 0.84, Hyp - LOO. (DAroW 1 
39. DU9 -D«aX-«o-Pro-< 3l y-^-Ser- OT — « 
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o 1* Mai - 0.96, Pro - 2.00, 
DThi^-BK) s k(415) ■* 0.887 Arg - 2.15, Hal 

n H »i.pro-Hyp-Gly-Phe-s«-DTni-Ph.-Arg (OArg DHal Hyp 
40. DArg-DNai-Pro Hyp y _ ^ _ 

MS-m: M415) = 1.272 AT, - 2.16. 

aly - i.o 6 , P.e - s« - o.n, T.1 - i.oi. 

EXAMPLES 41-79 

. „ —...< »-"'" 

. — — - —zzr. ~: 

extensxon has » unleS s otherwise noted were 

~— ° f EXaBPleS ilar t l th ose described in ^P- * - 
prepared by methods s^ilar to tho 

are not limitative. (Tni 5.* D Phe 7 DArg 9 

^ rt -eiv-Thi-Ser-DPhe-Thi-DArg (Thi 
41. Arg-Pro-Pro-Gly Thi _ pfae . 

-BK): fc(4l3) » 0.266 Arg - 2.08, Pr 

t Qi ser- 0.94/ Thi - I.* 6 - m „.5,8 
1 xra-Pro-Pro-ciy-Thi-ser-DPh J-Thi-Arg (Ac-Thi 

«2. Ac-Arg-Pro Pro pro - 2.03, Gly - 

7 9 mtt. kU15) = 0.754 Arg - 2.09, 

DPhe'DArg -BK) . M *•<■:> J 

a oa Sar - 0.96, Thi - 1.93- 
t o3 Phe - 0.96, aer » 0„,uj5i» 

AM -p r o-Pro-oiy-Thi-ser-DPhe-Thi-DArg (OArg Thi 
43. DArg-Arg-Pro Pro y , o5 Pr o - 2.01, Gly - 

7 9 nV w Wl 1) - 2.226 Arg - 3.05, *ro 
DPhe DArg -BK) J K(i.U 

^ - 0 94 Ser -1.00, Thi - 1.93- 

*-.r*w « Mil) - « - ws - s - 00 ' 
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represent bradykinin antagonist 
C-Linai^anue,^,. 
^es -«; c wralnal phe resldue are prepare* » 

^ '"""Tin 1 B*~pXe X ~ «- ^ °< 

methods described in the exam? 

ph 7, BK except that the starting amino acid resxn 
[DPhe 1-BK, excep prepared 

^ 7*^.. ( , 325 , „ 

,„/m QS \-HMR above. Boc rne i 
.^UarXy « Boc-^ xo^ _ nopyriaina laan are 

.HO!., ana « »* (••» -«•> ' n ^ iviIiylb e«en. (». 

— ~ 50 • rrr nr» — . - - - ■ -« 

crosslink.*) in 80 ml IX*. ^ u 

««- - *"» Mln0 ^ d "in ,0 »X 0=H at 0 *e 9 rees, ana 
treated It* a fixture o £ ... »X ben » hr . rtlrri „ 9 

at room temperature. Tne „ rtntain ing 0.485 mMole 

« e « wnc-Phe-HMR, containing 

- * " led L as7eter.ined by — — ^ 

of Phe per gram of resin, a 

acid analysis. , Hyl rW 7 Phe 9 -BK) : 

45. Arg-Pro-Hyp-Gly-Phe-ser-DPhe-Phe Phe (Hyp 
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n n 6 G1Y " I- 07 ' Phe " 3 * 96 ' 

ser . hvp - loo- ^ ( JW 

«. »«g-«,-wo-HyP-sly-«» ■ . ,.», «f " 

47. DHal-Pro-Hyp-Gly- phe 
49. DM9-WO-HVP - 0l »- Pb " „, p„ - 1.00, G1V " 

w , 90 ser - 0.94, Hyp - 0,1 
50 . » rg -D« g -Pro- W -=lY «- pro . 0 . 95 . Gly - 

B^DPheW-**' 1 ««« - 0.«» « 
. „, ser - 0.90, Hyp — 
1.01, P»e - *- 02 ' 5er 

• , „eptide amide, of 51 " " 

- C " tSrB ,1 -in, — » 

reaction vessel of an 5.0 g of commercial 

(HBHA-.-sin), 1» orossunxed. » J ^ ^ ^ uith 
10 % Et 3 N in DCM and 6 X l.a 
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lf . nBflf2l5 g(5 mole) of commercial 
eclated with a solution of 2.15 g ( ^ ^ ^ 

„C->- * i8 add ed ana the mi— 

dicyC !o h ^^ .ino acid-Besin is — • « 

st irred at room temp. 2 hr. Th ^ rf ^ 

,. 5 min. with «. ana stirred for , hr ^ 

* acetic anhydride and 1.40 ml E 3 « " . dried to gi ve 

h * a X 1 5 min. with DCM and air dried t 
filtered, washed 3 X 1.5 m ^ ^ 

. . z^afTosi-KBHA-Resin containing 0.404 mn 
6.68 g Boc-Arg(Tos) it* ^it-tiva amino acid 

. «f resin, as determined by quantitative 
per gram of resin, 

analysis on an aliquot. , raa ted to cycles of 

Tne Boo-Wa^-HBKX-Resxn « treated 

■„ action wit* various protected a»ino adds by 
a^ino a«d additxon « ^ t „ 

.^ndard solid-pbase »et^ » ^ ^ ^ 

produce tbe peptide a» l d.-*es l ns ^ ^ 

^ i. obtained following >^ ln 
^ide fro. tb. resin and purification as 

„. Kg-Pro-Pro-Gly TW. _ oiy . 104> 

SM - 1.04. Ser - 0.97. Tbi - [(ao ^-» 

„ „ ^iv-Thi-ser-DPhe-Tbr-Arg »" 2 11 
52. *c-Ara-Pro-Pro-Gly Th! _ . 

loo, Pbe - i.o 2 . ser - »i - J - 00 ; _ o 
„. ^-^-Pro-Pro^ly-Xbi-Ser-.Pbe-Tb^ 
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3 16 Pro — X»9^# 

« - 1.02. «» - »•-• S » " ^ " „ 

5«. ws-Lys-Arg-Pro-Pro Gly _ ^ LyB 

C(t . ys - WB -T b x DPh 2 _ ser . 0 .„, Thl - 

- 2.11. Pro - l.M. «W - l- 01 ' » 

1 * 93 * , TO l-Ser-DPh.-Thi-D«<J-NH 2 [(Thi 5 ' 8 

55 . ^-Pro-Pro-GXy-T- ser _ ^ . Gly 

DPheW-BK)-^]: k (415> - « 

. 1.04. Phe - LOS. ser - 0.... *»i - ^ , 

56 . ^-Pro-Pro-y-^----- 0 "; . 2 . 04 , „ 

n no Ser - 0.94, Thl - l- 97 * Q 

■ l - 01 ' ^r^o-Gly-i— ——2 <«— 

57. DArg-Arg-Pro Pro , l74 Arg - pro " 
^.S^eW-*,-^' " • - J _ . 

n oft Ser *• 0 **** 

ri^x--r-»— 

tya - 2.00, Pro - 2.00, faxy 



- 1.95. 



4- HT-advkinin antagonist 
Examples 59 - 78 represent bradyXin 

s in« a C-ter*inal amino acid and peptide 
peptides possessing a C tem» 

extension. -rie-Tvr [(BK)-H« 
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i 82 Pro - 3.13, Gly - Li*. Phe - 
-Tyr]: *(415) - 0.493 Arg - 1.82, Pro 

U*. Ser - 1.05, He - 0.86, Tyr - 0 . BK) 

60 . ly - 

•> g*7 Pro - 3.0"f * 
-Ile-Tyr]* W4«) = 0.176 AT, - 2.87, K 

i oa lie - 2.84, Tyr - 0.90. 
Phe - 1.97, Ser - 1-08. »• iT . fl -ne-Tyr 
T lT - a -Pro-Pro-Gly-Phe-ser-Pro-Phe-Arg-Ile Ty 

61. Lys-Lys-Arg-Pro Pro y _ ^ ^ ^ _ ^ 

c(Lys -Lys-B K ).Xle-Tyr3: *C1.« - 9 _ g Tyr 



1.04. - 3.05, ser - 0.93. 0 

B ^- BK ,-Xle- I ,r 1 . K ( 416> - *~ « ^ . 0 . 95 . 
! 17 Ph. - 3.15. Ser - 0.96, II. - 0.88. Tyr 

" «o GW -Thi-ser-DP*eThi-«,-H.-Tyr [(tlu. 

65. Arg-Pro-Pro-Gly m * , „6 Pro - 2.04. olY 

^7.^.^= K.41S, - ■ « J •» ^ _ ^ . 

- 1.12, Phe - LOO, Ser - 0.95, Tix 
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SB 7 nv\ ne-Tyrj: k(4l5) - 0.235 Arg - 3.10, Pro - 
hvo cly-Thi-Ser-DPhe-Thi-Arg-Xle-Tyr [ (Hyp 3 

««> - « - 2 * 05 ' pro " 

^' ^ * o T,i - -Be, ser - 1.05. Hyp - o. W . 

U2, Gly - LOS, Phe - 0, Thi 

ED* - 0.84, Tyr - 0.97. [(DAr g° 

, mm-ser-DPhe-Thi-Arg-Ile *Y r lv 
68. DArg-Pro-Hyp-Gly-Thi-ser _ pro . 

' , sa 7 nv , Ti e -Tvri: *<415) - 13.236 Arg 
ByP W'W 7 -BK)-Ile Tyr] _ Hyp _ 

/% oq ser - 0.9o# **** 
1.05. Gly - 1.07. K» " "•»»• ^ 

a.96, II. - <>.»«. *** ■ 0 '"' Bh .. ph .. Ar ,- D ile-Tyr [(DfM 7 
^-cue-^n^iM-o.---:.". _ 88 _ 

1 no lie - 0./'/ _ 

■*- 7 - BK '- DIle - Tyr]! " 88 ^ - x.,i. w - ^ r - 

- 1.07, Pbe - 1 - 07 ' 

0 

** 09 ' m w x^-nile-Tyr [(DArg 

». ^-Pro-Prc-Cly™ -s« » _ ^ ^ . 

^•W-BK.-Dne-tyr,: M41S, 0 _ ^ 

,. l7 . 0 iy - o. 99 . »e - i.oa. s« - loo. 
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- 0.83, Tyr - 1.02. 3 
73. k r g -Pr=-Hyp-SXy-^i-s«-D« 1 e-Thi-»r,-DIl.-Tyr COOT 

TH*. W-B*)-DXl.-Tyr] = - 0.42, AT, - 2.06. Pro - 

lyr - 1.03 . 0 

Eyp W' W^-Dlle-*^ W«« " °- 735 " 

l 78, lie - 0.85, Tyr - l-ll- x 
«. oHai-Prc-Pro-GXy-Thi-Ser-DP^i-^-DXle-ryr [ (DNal 

^.<W-BK)-Diie-xyrr. w««) - *>- 111 " 9 ' x -"' " 

0.75, He - 0.9O, Tyr - 1.3. 

„. D^-DH.X-Pro-Pro-GXy-Thi-ser-DPhe-Tht-^-oxle-Tyr 
[( ^WThi 5 ' W-B^-DXl.-Tyr,: k (4l» - « " 

2 .07, •» - 2.07. sly - X.04, Phe - 1.05, ser - 0.86. Tyr - 
0.96. He - 1.07, Hal - 1-02. Thi - !.*»• 

,7. D „a l -Pro-Hy P -axy-x h l-s.r- D P te -T hi -« g - D xx.-T y r C<°Ha 
HypW.W-BK,- D XXe-Tyrr. * - . « ' *° " ^ ' ^ 

0.98, Tyr - 1.06. 

,.. D^-BHal-Pro-Hyp-Gly-Thi-ser-DPhe-Thi-^-DXl.-Tyr 

H^WW^'W-BX^DIXe-Tyr): 1C<415) ° " 

-i nft S or - 0.99, Hyp - 
2.11, Pro - 0.95, Gly - LOO, Phe - 1.08, Ser 
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1.01, Thi - *** - °- 94 ' IlS " °" 95 ' 

EXAMKZS OF BRMWKININ ANTAGONIST ACTIVITV 

The bradyXinin antagonists vers assay.* on isolated 
„ t utores in natural or indues* sstrus and on guinea „ 
Ueu*. according to th. commcnXy accspted assay »etnods f or 
bradyXinin a** related Kinins as described by Trautschold 
(Ha ndboo,c or Expt. Precox. Vol 25. Springer Verlag. PP- 
53 . 55 , 1,70, for inhibition o £ the myotropic activity o £ 
bradyXinin. The inhibition potencies, as determined accords 
to the comaoniy accepted manner described by schild for 
.ntagonists of biologicaUy active compounds «Br. 

and pressed as pA, vaiue. are "*«-^ " 
UoXated rat uterus (ROT) and isolated guinea pi, — («*>■ 
X„ th. assays, a dose-response curve is determined for the 
reference substance bradyXinin. Th. dose of bradyX^n -h^h 
prod uced a haXf maximal contraction of tissue is th. y ... 
M ^ount of bradyXinin eouivalent to twice th. E D 50 dose 
Ministered to th. ti.su. 30 seconds after the start of 
nation of the tissue with a dose of antagonist. ,»~s 
agonist are increased in this protocoi untiX 
with a dose of antagonist reduces the contraction in respo 

ED cft dose of bradykinin. The pA 2 value rep 
50 
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log arithm of the molar concentration of anta.onist necessary to 
reduce the response of a douhle ED 50 dose of hradyfcinin to that 
of an E 0 5Q dose. One unit of pA, value represents an order of 
W nitude change in potency. For comparison, the negative log 
of the dose of BK, the dose which causes half maximal 
contraction of the tissues, is commonly Known as the P D value. 
The P D 2 value for hradyfcinin is 7.9 on the rat uterus and 7.4 
on the guinea pig ileum. The values for compounds of various 
Examples are reported in Table IV. 




1. DPhe-BK 

2. (CDF 1 DPhe 7 )-BK 

3 . ( CDF^-Hyp 3 DPhe 7 ) -BK 

4. DArg-(CDF 1 DPhe 7 )-BK 

5 . DArg- (CDF 1 Hyp 3 DPhe 7 ) -BK 

6. (CDF^hiVBK 

7. DArg- (CDF^*DThi 7 ) -BK 

8. (DArg 1 Hyp 3 Thi 5 ' 8 -DPhe 7 )-BK 

9. (DTyr 1 Hy P 3 DPhe 7 )-BK 

10. DArg- (DTyr^yp 3 DPhe )-BK 

1 5 7 

11. (FDF Hyp DPhe )-BK 



MIXED 

1121 
0 

I 



o 

0 
0 
0 
0 

XiEl 

1,4 f21 
o 
i 

0 
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T B rt,e IV . Cont'd 

BRADYKININ ANTAGONISM ON SMOOTH MUSCLES 
EXAMPLE STRUCTUKii 



pA 2 /R«T 



12. DArg-XFDP^yp^Phe^-BK 
XI. (DTrp^yp^Phe 7 )^ 

14. DArg-tDT^Hyp^Phe^-BK 

15. (DValW^PheVsK 

16. DArg-CDVal^yp^PheVBK 

17 . ( DIle 1 Hyp 3 DPhe 7 ) -BK 

18. DArg-tDIleWwne'j-BK 

19. (DPhe^hi^^Phe 7 )^ 

20. (DThiW' 8 DPhe 7 )-BK 

21. (DP a l 1 Thi 5 ' 8 DPhe 7 )-BK 

22. (DN a l X Thi 5 ' 8 DPhe 7 )-Blc 

23. DArg^DNal^h^^DPhe 7 )^ 

25 . DNaWDNalW'Wj-BK 1^1 

26. (DNalW' 3 ^ 5 ' 8 ^^"^ 

27. DArg.(DNalW' 3 ^i 5 ' 8 OP^)-BK 

M . Wa -Ly 8 -(0H al W-W' 8 DP h e')-BK 

0 

29. (DNal 1 DPhe 7 )-B)C 

30. (DNal 1 Hyp 3 DPhe 7 )-B)c 0 



0 

ULE1 
I 
I 
o 
o 

0 



pA 2 /GPI 
0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



0 
0 

0.1% 
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fpviTE IV . Cont'd 

BRADYKININ ANTAGONISM ON SMOOTH MUSCLES 




0 
0 
0 



31. DArg-(DNal 1 DPhe 7 )-BK 5.6(5) 

32. DArg-(DNal 1 Hyp 3 DPhe 7 )-BK 5.9(6) 

33. ( DThi^DThi 7 ) -BK 

34. (DThiW 3 ^! 7 )^ 

35. DArg-tDThi^DThiVBK 

36. DArg- ( Dlhi^-Hyp 3 DThi 7 ) "BK I/O 

37. (DNal^DThi 7 ) -BK 0 

38. (DNal^yp^hiVBK 0 

39. DArg-(DNal 1 DThi 7 )-BK 5,6(4 1 

40. IJArg-^Na^Hyp^hiVBK S^Ili 

41 . (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 
42 .Ac- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 

43 . DArg- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK o 

44. Lys-Lys-(Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 0 

45. (Hyp 3 DPhe 7 Phe 9 ) -BK 

46 . DArg- (Hyp 3 DPhe 7 Phe 9 ) -BK 

47 . (DNal 1 Hyp 3 DPhe 7 Phe 9 ) -BK 

48 . DArg- (DNal 1 Hyp 3 DPh e7 Phe 9 ) -BK 

49 . (DArg 1 Hyp 3 DPhe 7 Phe 9 ) -BK 

50 . DArg- (DArg 1 Hy P 3 DPhe 7 Phe 9 ) -BK 



0 



0 
0 
0 

I/O 
0 



0 
0 
0 
0 
0 

0.01% 0 



0 
0 
0 
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toht.e IV. Cont'd 

BESDYKININ ANTAGONISM ON SMOOTH MUSCLES 



EXAMPLE STRUCTURE 



pA,/RUT 



51. (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 

52. AC-(Thi 5 ' 8 DPhe 7 ) -BK-NH 2 
SS.DArg- (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 
5*.Lys-Lys- (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 

55 . (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

56 . AC (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

57 . DArg- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

58 . Ly 8-Lys (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

59. BK-Ile-Tyr 

60. DArg-BK-Ile-Tyr 

61. Lys-Lys-BK-Ile-Tyr 

62 . DLys-Lys-BK-I le-Tyr 

63. (DPhe 7 ) -BK-He-Tyr 

64. DArg-(DPhe 7 ) -BK-Ile-Tyr 

65. (Thi 5 ' 8 DPhe 7 )-BK-Ile-Tyr 

66 . DArg- (Thi 5 ' 8 DPhe 7 ) -BK-I le-Tyr 
. 67.(Hyp 3 Thi 5 ' 8 DPhe 7 )-BK-lle-Tyr 



0.02% 

0 

0 

0.02% 
0.01% 
0 

0.003% 

0.02% 

26% 

25% 

18% 
5% 
0.6% 
0.7% 
0.5% 
0.3% 
0.06% 



pA 2 /GPI 



0 
0 

I/O 

0 

0 

0 

0 

0 

21% 
34% 
21% 
1% 

MIXED 

.§ , 2 f 
MIXED 

5,8(51, 

0 
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T ^htjt iv . Cont'd 

BRADYKININ ANTAGONISM ON SMOOTH MUSCLES 

EXAMPLE STRUCTURE pA 2 /RUT p A 2 /GPI 

68 . DArg- (Hyp 3 Thi 5 ' 8 DPhe 7 ) -BK-Ile-Tyr 

0 .02% £,2151 

€9 . (DPhe 7 ) -BK-DIle-Tyr 0 

70 . DArg- (DPhe 7 ) -BK-DIle-Tyr V 0 

7 1 . (Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 0 

72 . DArg- (Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 0 

73. ( H yp 3 Thi 5 ' 8 DPhe 7 )-BK-DIle-Tyr 0.04% 

74 . DArg- (Hyp 3 Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 



0 



0 
0 
0 
0 
0 

0 

I 



75. (DNal^hi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr I 

76 . DArg- ( DNalW 5 ' 8 DPhe 7 > -BK-DIle-Tyr 

77 . (DNalWW ' 8 DPhe 7 ) -BK-DIle-Tyr 

78. DArg- (DNalWThi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 



Biological ^i^^ t -4SiS B pS£3'ir ^ 

ttfcerus 1E211, guinea pig ileum ISEI1- agoni 
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«£ s «vj s sssau-sassa re^ur 

antagonism in I aet ?™t"!"°2 anSgonism and no effect on 
iSiSSTtSSS if ^een^aSSir BEiSB i**— * «- 
agonist/antagonist analog. 



iPvauPl* OP THE ANTAGONISM OF BRADYKININ 
"'jSSoS'sS ON RAT BLOOD PRESSURE 

The in 20*2 effects of bradykinin antagonists on 
blood pressure in the anesthetized rat are determined 

*v. »«« av described by Roblero, Ryan and Stewart 
according to the assay descrxoea y 

(Bes . commun. Pathoi. Pharmacol 6 = 207. M7»> . The 
antagonist, aiso produce inhibition of the hradvKinin response 
uh .„ injected as a M . admixture of >rady*inin pius 
antagonist W either the ia or iv route of administration 
The resuit. of tests on compounds of the various Examples 
reported in Table V. 

TfrBLE V 

BRADYKININ ANTAGONISM ON BIX>OD PRESSURE 



1. DPhe 7 -BK 

2. (CDF 1 DPhe')-BK 

3. (CDF 1 Hyp 3 DPhe 7 )-BK 

4. DArg- (CDF^-DPhe 7 ) -BK 

5. DArg- (CDF^Hyp DPhe )-BK 




1 7 
d. (CDF DThi )-BK 



II£1 
I(P) 
0 



IXE1 
If PI 

0 
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T^b:le V . Cont'd 

BRADYKINIH ANTAGONISM ON BLOOD PRESSURE 



RBP/IA 
0 



EXAMPLE STRUCTURE 

7. DArg-CCDF^hi 7 )^ 

8. (DArgW^h^^DPhe'j-BK 
g>. (DTyr 1 Hyp 3 DPhe 7 )-BK 

10. DArg-(DTyr 1 Hyp 3 DPhe 7 )-BK 

11. ( FDF^Hyp 3 DPhe 7 ) -BK 

12 . DArg- (FDF 1 Hyp 3 DPhe 7 ) -BK 

13. (DTrp l Hyp 3 DPhe 7 ) -BK 

14 . DArg- ( DTrp^yp^Phe 7 ) -BK 

15 . (DVal 1 Hyp 3 DPhe 7 ) -BK 

16 . DArg- (DVal 1 Hyp 3 DPhe 7 ) -BK 

17. (DIle 1 Hyp 3 DPhe 7 )-BK 

18 . DArg- (DIle 1 Hyp 3 DPhe 7 ) -BK 

19. (DPhe^-Thi^DPheVBK 

20. (DThi^Thi 5 ' 8 DPhe 7 ) -BK 

21. (DPal^-Thi^DPheVBK 
22 . (DNal^hi 5 ' 8 DPhe 7 ) -BK 

23. DArg-tDNa^Thi^DPheVBK 

24. Lys-Lys-(DNal 1 Thi 5 ' 8 DPhe 7 )-BK 

25. DHal-(DNal 1 Thi 5 ' 8 DPhe 7 )-BK 

26. (DNal 1 Hyp 2 ' 3 Thi 5 ' 8 DPhe 7 )-BlC 



Ilfil 
XCB) 
lifil 

TfBl 



0 
0 
0 
0 

Ilfil 
o 

0 

KB) 

KB). 

T(B\ 

IISl 



RBP-IV 
0 

Ilfil 
Ilfil 
Ilfil 
Ilfil 



o 

0 
0 
0 

1(B) 
0 
0 

ixai 

KB) 

If BY 
Ilfil 



%DEST 
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tabIiE V . Cont'd 

BRADYKININ ANTAGONISM ON BIXJOD PRESSUBE 




29. (DNal 1 DPhe 7 )-BK 

30. (DNal 1 Hyp 3 DPhe 7 )-BK 

3 1 . DArg- ( DNal 1 DPhe 7 ) -BK 

32 . DArg- (DNal 1 Hyp 3 DPhe 7 ) -BK 

33. (DThi 1 DThi 7 )-BK 

34. tDThi 1 Iiyp 3 M* i7 )" BK 

35 . DArg- ( DThi 1 DThi 7 ) -BK 

36. DArg- (DThi^yp 3 DThi 7 )-BK 

37. ( DNal* DThi 7 ) -BK 

3B. (DNal 1 Hyp 3 DThi )-BK 
1 7 

33. DArg- (DNal DThi )-BK 

4 o , DArg- ( DNal 1 Hyp 3 DThi 7 ) -BK 

41. (Thi 5 ' 8 DPhe 7 DArg 9 ).-BK 

42 . AC- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 

43 . DArg- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 

44 . Lys-Lys- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK 

45. (Hyp 3 DPhe 7 Phe 9 ) -BK 





J (BY 




J(BV 


IfBl 




0 


0 


- 




J(B) 


- 


T (B\ 




- 


0 


r\ 
\j 




IXE1 


TrBl 




0 


0 




HEX 






1(61 


Ilfil 






KB). 




0 


0 




I(B1 


KB) 




0.1% 


0.6% 


77% 


0 


0 






If PI 




0.2% 


14% 


0 


0 


0 
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table V . Cont'd 
BRADYKININ ANTAGONISM ON BLOOD PRESSURE 




46. DArg-(Hyp 3 DPhe Phe )-BK 

47. (DNal 1 -Hyp 3 -DPhe 7 -Phe 9 )-BK 

48. DArg-(DNal 1 Hyp 3 DPhe Phe )-BK 

49 . ( DArg 1 Hyp 3 DPhe 7 Phe 9 ) -BK 

50 . DArg- (DArg 1 Hyp 3 DPhe 7 Phe 9 ) -BK 

51. (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 

52 . AC-(Thi S ' 8 DPhe 7 ) -BK-NH 2 

53 . DArg- (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 

54 . Lys-Lys- (Thi 5 ' 8 DPhe 7 ) -BK-NH 2 



55 . (Thi 5 ' 8 DPhe 7 DArg 9 ) — BK-NH 2 
56 . AC (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

57 . DArg- (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 

58 . Lys-Lys (Thi 5 ' 8 DPhe 7 DArg 9 ) -BK-NH 2 0 . 2% 

59. BK-Ile-Tyr 

60 . DArg-BK-Ile-Tyr 

61 . Lys-Ly s-BK-Ile-Tyr 

62 . DLys-Lys-BK-Ile-Tyr 

63 . (DPhe 7 ) -BK-lle-Tyr 



0 


0 






TfB> 




0.05% 


2% 


52% 


KB) 


KB) 




0 






(long duration 






depressor) 




0.1% 


0.9% 


61% 


KB). 


U£l 




T(B1 


If SI 




0.2% 


3% 


60% 


6% 


103% 


61% 


12% 


189% 


47% 


9% 


497% 


0 


5% 


165% 


0 


0.2% 


2% 


70% 
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TftBLE V , Cont'd 

BRADYKININ ANTAGONISM ON BLOOD PRESSURE 

. . — ■ — RBP— IA RBP-IV % DESTR 

EXAMPLE STRUCTURE 

64 . DArg- (DPhe 7 ) -BK-Ile-Tyr ° 0 

65. <Thi 5 ' 8 DPhe 7 )-BK-Ile-Tyr 0-06% 6% 0 

66. DArg-(Thi 5 ' 8 DPhe 7 )-BK-Ile-Tyr Ilfil I1B1 
6.7. <Hyp 3 Thi 5 ' 8 DPhe 7 ) -BK-Ile-Tyr 

0 0 - 

68 . DArg- (Hyp 3 Thi 5 ' 8 DPhe 7 ) -BK-Ile-Tyr 

7% AG 

•7 o 3% 2% '5% 

69 . (DPhe 7 ) -BK-DIle-Tyr 0 • J * 

70. DArg- (DPhe 7 J -BK-DIle-Tyr 0 0 

71. (Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 0.2% 2% 55% 

72. DArg-(Thi 5 ' 8 DPhe 7 )-BK-DIle-Tyr 0 0 

73. (Hyp 3 Thi 5 ' 8 DPhe 7 )-BK-DIle-Tyr 0 0 

74 . DArg- (Hyp 3 Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 

75 . (DNa^Thi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 

76 . DArg- ( DNal^hi 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 

0 0 - 

77. (DNal 1 Hyp 3 Thi 5/8 DPhe 7 ) -BK-DIle-Tyr 
7*.DArg- ( DNal^yp 3 ^! 5 ' 8 DPhe 7 ) -BK-DIle-Tyr 

T(P) If PI- 
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Biological' activity is listed for the analogs on rat 

blood pressure 1B221 f0l i°Yi?l t ^Son aOr I "y^indtcates 
intravenous M t^vf^niste in RBP assay relative 

AG indicates agonist activity, i I* J inBA " 
activity as well as pressor activity. 

Therapeutic applications of the novel bradylcinin 
antagonists include not only treatment for the production of 
bradykinin or related kinins by the animal but also the 
injection of bradykinin related peptides into an animal as a 
result of bites and stings or injection similarly of enzymes 
which cause production of bradykinin. Topical application 
alone or in combination with subcutaneous utilization of the 
bradykinin antagonists of the invention can be employed to 
treat the effects of bradykinin-related peptides causing pun. 

inflammation and swelling. 

The therapeutic use of bradykinin antagonists of 
this invention for other traumatic, inflammatory or 
pathological conditions which are known to be mediated by 
bradykinin or exacerbated by an overproduction of bradykinin 
can also be achieved. These conditions include local trauma 
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such as wounds, burns and rashes, angina, arthritis, asthma, 
Clergies, rhinitis, shoe*, inflammatory bowel disease, low 
Wood pr.s.ur., .y.temic treatment ox pain ana inflammation. 
The preset bradykinin antagonists, as discussed, may be 
sov.ntageou.iy administered in a variety of ways including 
sublingual absorption as with nitroglycerine or patch 
administration using agents for assisting absorption through 
tt . .Kin .uch as .or th. tr.at.ent of angina. Based upon the 
P» 2 and B0 50 data disclosed in this invention and in the P»or 
art relate! to agonist potency, it is possibl. for on. 
in the art to .a*, a determination of the dosage of the novel 
bradykinin antagonist, of th. invention. 

It i. therefore estimated that the dosag. range for 
typical application in such conditions as the pain and 
inflammation of wounds, burns and rashes would b. 0.1 - 5 

for a nasal spray formulation .uitabl. for treating 
rhiniti., allergies and asthma suitable dosage range would b. 
0 x - 5 mg/ml; for intravenous formulation suitable for the 
treatment of systemic inflammation, shock, arthritis, 
aliergi... asthma, for an oral formulation for the treatment 
of inflammatory bo..l disease or general pain and inflammation 
. .uitabl. dosage range would be iO-100 mg/*,. Bradv^ 
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antagonists can also be administered intravaginally, 
intrarectally, intrabuccally or by any other accepted internal 
application. 

As will be recognized by those skilled in the art 
the present invention has a wide range of applicability to 
providing competitive inhibitors to the biological activities 
of bradykinin produced by the body in illness, injury and 
shock. The advantages of the invention in substituting the 
L-Pro position 7 with amino acids of the D-conf iguration to 
convert bradykinin agonists to antagonists provide a wide 
variety of specific and competitive antagonists for reducing 
the known effects of bradykinin. The additional advantages of 
the invention of modifying the L-Pro position 7 in conjunction 
with modifications at the other positions of the novel 
bradykinin antagonists provides a variety of useful compounds. 
It will further be appreciated that the present invention is 
susceptible to these and other modifications within the 
parameters of the invention without departing from the scope 
of the following claims* 
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5 



WHAT IS CLAIMED IS: ^ 
!. A modified bradyfcinin type peptide of the 

31 

2 formula: 

N-Al-B-C-D-W-X-Y-Z-A9-Cn 

s thereof wherein 

(a) N is hydrogen, an ammo add resia 
or L - conflation, an H-terminal acyX type protecting group 

_ or aliphatic urethane protecting group 
an N-terminal aromatic or alipna 
. an H-terminal al*yl-type protecting group or a di o 
\ polypeptide containing amino acids of the D- or L- 
L configuration, ^ ^ ^ ^ ^ _ _ _ 

^ cyclic or an aromatic amino acid residue of the O- or 

a ,-configurat^ ^ _ ^ _ ^ ^ 

^ acid residue of the D- or L- configuration, 
15 acid resiaue . or aroma tic amino 

(d ) C is an aliphatic, cyclic 



1& 
IT 
IB 



. ^ - f. he n- or L- configuration; 

acid residue of the u - . 

! <«fcatic cyclic or aromatic amino 
(e) D is an aliphatic, cy«-i 

tS •* - n * the D- or L-configuration; 

%9 acid residue of the ^ ^ 

(£) W is an aliphatic, cyclic 

2Qi „f the D- or L- configuration; 

A acid residue of the D cyclic or aromatic amino 

(g) x is an all P natlC/ * 

22 ^ the D- or L- configuration; 

acid residue of tne u « 

(W . U a D-aro-atic -i- acid rescue or a 

" «**i«t- B -arc ffl att= a B inc a=i* «-**»• 
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26 



I 
2 



(i) Z is an aliphatic, cyclic or aromatic amino 



27 acid residue of the D- or L- configuration; and 

2a (j) Cn is a hydroxyl group or a C-terminal extension 

23 such as an amide, alkoxy group, an acidic, basic or neutral 

30 aliphatic, cyclic or aromatic amino acid residue of the D- or 

31 L-configuration or a peptide consisting of acidic, basic or 

32 neutral, aliphatic, cyclic or aromatic amino acid residues of 

33 the D- or L- configuration. 



2. The modified bradykinin type peptide of claim 1 
wherein Y is a D-hydrophobic amino acid residue. 



3. The modified bradykinin type peptide of claim 2 
wherein Al is a D-hydrophobic amino acid residue. 



I 

2 
3 



4. The modified bradykinin type peptide of claim 3 
wherein Y and Al are selected from the group consisting 
essentially of DPhe, DThi, DPal, DNal, CDF, DArg, DTry, FDF, 



4 DTrp, DVal and Dlle. 
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5 . The modified bradylcinin type peptide of claim 4 

* a1<nhatic cyclic or aromatic amino 

2 wherein B, C and D are aliphatic, cyci 

„ «. n «r l— configuration and A9 is Arg and Cn is a 

3 acids of the D- or L- coniig»* 

4 hydroxy 1 group. 



1 
Z 



2 



1 

2 
3 



1 



The modified brad yl cinin type peptide of claim 5 



wherein H is a hydrogen. Arg. Lye-Lye and Hal. 



7 . The modified bradyKinin type peptide of claim 6 

having the formula 

DHal-Pro-Pro-Gly-Thi-ser-DPhe-Thi-Arg. 



,. The modified bradyKinin type peptide of claim 6 

having the formula 

^-DHal-Pro-Pro-Cly-Thi-Ser-DPhe-Thx-Ara. 



,. The modified bradyKinin type peptide of claim 6 



having the formula 

ty .-Lys- 0 »al-Pro-Pro- 0 ly-Thi-s.r-DPhe-Th 1 -Ara. 



3 
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x 10. The modified bradykinin type peptide of claim 6 

2 having the formula 

DNal-DNal-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-Arg. 



11. The modified bradykinin type peptide of claim 6 

2 having the formula 

DArg-DNal-Hyp-Hyp-Gly-Thi-Ser-DPhe-Thi-Arg. 



1 
2 
3 



I 
2 
3 



12. The modified bradykinin type peptide of claim 6 

having the formula 

DArg-DNal-Pro-Hyp-Gly-Thi-Ser-DPhe-Phe-Arg. 



13 . The 



modified bradykinin type peptide of claim 6 



having the formula 

DArg-DNal-Pro-Pro-Gly-Phe-Ser-DThi-Phe-Arg. 



14. The modified bradykinin type peptide of claim 6 

2 having the formula 

CDF _p r o-Pro-Gly-Phe-Ser-DPhe-Phe-Arg. 
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TOdiI ied hradyxinin W P^id. of ci.i- ' 



2 Having the formula 



3 



)f claim 6 

— .nfied bradykinm f-r 

2 having the formula 

^-Pro-Hyp-Cly-Thi-Ser-DPhe-Thx-Arg. 



16 . The modified b radyKinin type peptide oi 



1 



„. The .edified hr.d,Kinin type peP«" - — 6 

I 



2 havina the formula 



■„ The process of *odifyin 9 «- ^ 
1 18 • P . , „, 5 wne rein either or both 

, peptide of the formula of 1 « 5 

, B L c ere changed to confer tissue seiect^. 

». «. — >rad yl cinin type Pep-e of ci- : 
1 .herein On is seiected fro. the ,rou P consist * 
S of NH 2 and Ile-Tyr. 
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1 
2 
3 



1 
2 



1 

2 
3 



3 



20. The modif led bradykinin type peptide of claim 
19 wherein N is selected fro. the group consisting essentially 
of H, Ac, Lys-Lys and Arg. 



21. The modified bradykinin type peptide of claim 
20 wherein Y is a D-hydro P hobic amino acid residue. 



22. The 



modified bradykinin type peptide of claim 



21 having the formula 

Ac-Arg-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-Arg. 



t 23. The modified bradykinin type peptide of claim 

2 21 having the formula 

Lys-Lys-Arg-Pro-Pro-Gly-Thi-ser-DPhe-Thi-Arg. 



1 



modified bradykinin type peptide of claim 



24 . The 

2 21 having the formula 

3 DArg -Arg-Pro-Pro-Gly-Phe.Ser-DPhe-Phe-Arg-Ile-Tyr. - 
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1 25. The modified bradykinin type peptide of claim 

2 21 having the formula 
DArg-Arg-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-Arg-Ile-Tyr. 



3 



1 
2 
3 



26 



. The modified bradykinin type peptide of claim 



1 
2 



1 
2 
3 



1 
2 
3 



21 having the formula 

DArg-Arg-Hyp-Gly-Thi-Ser-DPhe-Thi-Arg-Ile-Tyr. 



27. The modified bradykinin type peptide of claim 
21 wherein A9 is a D aliphatic amino acid residue. 

28. The modified bradykinin type peptide of claim 

27 having the formula 

DArg-Arg-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-Arg. 

29. The modified bradykinin type peptide of claim 

27 having the formula 

Ac-Arg-Pro-Pro-Gly-Thi-Ser-DPhe-Thi-Arg . 
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1 30. The modified bradykinin type peptide of claim 

2 21 wherein Al is Nal. 

1 31. The modified bradykinin type peptide of claim 

2 30 having the formula 

3 DArg-DNal-Pro-Hyp-Gly-Thi-Ser-DPhe-Thi-Arg-DIle-Tyr. 

1 32. The modified bradykinin type peptide of claim 

2 21 wherein Al and A9 are selected from the group consisting 

3 essentially of Arg, Nal, and Phe. 

1 33. The modified bradykinin type peptide of claim 

2 32 having the formula 

3 DNal-Pro-Hyp-Gly-Phe-Ser-DPhe-Phe-Phe . 

1 34. The modified bradykinin type peptide of clain 

2 32 having the formula 

3 DArg-DArg-Pro-Hyp-Gly-P.he-Ser-DPhe-Phe-Phe. 
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£ 
Z 
3 



£. 
Z 
3 
4 
5 
6 



35. The pharmaceutical composition consisting 
essentially of the compounds as defined in claim 1 wherein 
enhanced resistance to enzymatic degradation is achieved by 



4. modifying the moiety A. 



36. The pharmaceutical composition consisting 
essentially of the compounds as defined in claim 35 possessing 
enhanced resistance to enzymatic degradation wherein A is 
D-Arg, D-Lys, Lys-Lys, L-Thi, Met-Lys or Gly-Arg-Met-Lys and 
the pharmaceutical acceptable salts thereof in combination 
with a pharmaceutical ly acceptable carrier. 



37. The pharmaceutical composition consisting 
essentially of the compounds as defined in claim 1 wherein 
enhanced tissue selectivity is achieved by modifying the 
moiety B alone or in combination with a modification of the 



1 
Z 
3 
« 

5 moiety c. 
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II 

2 
3 
& 
5 
£ 

S 



3L 
2 
1 
4 



I 
2 
3 
4 

5 
6 
7 



38. The pharmaceutical composition consisting 
essentially of the compounds as defined in claim 37 possessing 
enhanced tissue selectivity wherein B alone, C alone or a 
combination thereof are selected from a group comprising 
Mro, L-hydroxyproline, APro, D-valine, L-valine, 
alpha-ammoisohutyric acid (Aib, , L-Ala, D-Ala, Sar, D-Gly, 
L-Gly and the pharmaceutical^ acceptable salts thereof in 
combination with a pharmaceutical^ acceptable carrier. 

39. The pharmaceutical composition consisting 
essentially of the compounds as defined in claim 1 wherein 
enhanced potency is achieved by modifying the moiety W. X or Z 
alone or in combination. 

40. The pharmaceutical composition consisting 
essentially c t the expound a. defined in claim 3* possessing 
enhanced potency wherein W alone or • alone or in combination 
are selected fro. a group comprising Phe, 0™l-Tyr(OKT, , 
p-Cnloro-Ph.<CI*>, p-Nitro-Phe<PNF>. beta- 2 -naphthyl-Ma<Hal> , 
Tyr, Ihi, Pal, and the pharmaceutical!, acceptable salts ■ 
thereof in combination with a pharmaceutical ly acceptable 
carrier. 
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n' 41 . The pharmaceutical preparation for treating 

2 local pain and inflammation from burns, wounds, cuts, rashes 

3 and other such trauma and pathologic conditions caused by the 
41 production of bradykinin or related Jcinins by the animal which 

5 comprises an effective amount of the compound of claim 1 

6 sufficient to antagonize bradykinin and a suitable 
~R pharmaceutical carrier. 



2L 
Z 
3 



42. A process for treating local pain and 
inflammation which comprises administering an effective 
amount of the pharmaceutical preparation of claim 41 to a 



# host. 



^ 43. The pharmaceutical preparation for treating 

2 pain, inflammation and swelling from bites, stings or othe: 

s * injection of bradykinin or related kinins which comprises i 

4,7 effective amount of the compound of claim 1 sufficient to 

s : antagonize bradykinin and a suitable pharmaceutical carrie: 
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x 44. A process for treating local pain, inflammation 

2 and swelling which comprises administering an effective amount 
j o£ the pharmaceutical preparation of claim 43 to a host. 



I 
Z 
2 



45. The pharmaceutical preparation for treating 
rhinitis and other such trauma and pathologic conditions 
comprising an effective amount of the compound of claim 1 and 



4 a suitable pharmaceutical carrier. 



46. A process for treating rhinitis which comprises 
administering an effective amount of the compound of claim 45 



1 
2 

3 to a host. 



1 
Z 
3 
4 
5 



47. The pharmaceutical preparation for treating low 
blood pressure and other such trauma and pathologic conditions 
caused by the production of bradykinin or related Kinins by 
the animal which comprises an effective amount of the compound 
of claim 1 and a suitable pharmaceutical carrier. 
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a. . — - for — - 

a « effective amount of tne 
t, ^^taes administering an effect 
22 comprises attUlJ - host. 
, pharmaceutical preparation of claim « « 

™»tical preparation for treating 
49. The pharmaceutical P P 

, *ner such trauma and pathologic conditions 
asthma and other such t ^ by ^ 

- the production - — « ,i « ~ ^ _ ^ ^ 

*, uiMl which comprises an effectiv 
s lim X and a euitahl. pharmaceutical carrier. 

50 . process for treating asthma which comprises 

.» of the pharmaceutical 
Ministering an effective amount of the P 

preparation of claim « to a host. 

- - — - - rcr/oir: 

^is and other such trauma an ^ ^ by 
MU8 ed W the production of -^« — „ ^ compound 

• -. «Hich comprises an effective 
the animal which co » carrier. 

, i» l and a suitable pharmaceutical carr 
0 f claim 1 a« a a 



3 
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1 
2 
3 
4 
5 



1 



2 



!■ 

2 

3 

4 

5 

6 



52. A process for treating arthritis which 
comprises administering an effective amount of the 
pharmaceutical preparation of claim 51 to a host. 



53. The pharmaceutical preparation for treating 
diarrhea and other such trauma and pathologic conditions 
caused by the production of bradykinin or related kinins by 
the animal which comprises an effective amount of the compound 
of claim l and a suitable pharmaceutical carrier. 



54. A process for treating diarrhea which comprises 
administering an effective amount of the pharmaceutical 



3 preparation of claim 53 to a host. 



55. The pharmaceutical preparation for treating 
irritable bowel syndrome and inflammatory bowel disease and 
other such trauma and pathologic conditions caused by the 
production of bradykinin or related kinins by the animal which 
comprises an effective amount of the compound of claim Land a 
suitable pharmaceutical carrier. 
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1 56. A process for treating irritable bowel syndrome 

2 and inflammatory bowel disease which comprises administering 

3 an effective amount of the pharmaceutical preparation of claim 
« 55 to a host. 



Z 57. The pharmaceutical preparation for treating 

2 carcinoid syndrome and other such trauma and pathologic 

3 conditions caused by the production of bradylcinin or related 
41 kinins by the animal which comprises an effective amount of 

5 the compound of claim 1 and a suitable pharmaceutical carrier. 



1 
2 
3 



Z 



58. A process tor trying carcinoid syndrome which 
comprises administering an effective amount of the 
pharmaceutical preparation of claim 57 to a host. 



59. The pharmaceutical preparation for treating 
S pain associated with angina and other such trauma and 
, pathologic conditions caused by the production of brady*inin 
, or related *inins by the anima! which comprises an effects 

5 amount of the compound of claim 1 and a suitable 

6 pharmaceutical carrier. 
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! 60. A process for treating pain associated with 

2 angina which comprises administering an effective amount of 

3 the pharmaceutical preparation of claim 59 to a host. 



1 
2 
3 
4 



61. The pharmaceutical preparation for treating 
pain and inflammation caused hy the production of brady*inin 
or related Kinins by the animal which comprises an ef fectxve 
amount of the compound of claim 1 and a suitable 



5 pharmaceutical carrier. 



1 
2 
3 



62. A process for treating pain and inflammation 
which comprises administering an effective amount of the 
pharmaceutical preparation of claim 61 to a host. 



63. The pharmaceutical preparation for treating 

1 anaphylactic and septic shock and other such trauma and 

2 pathologic conditions caused by bradyfcinin or related Icmxns 

3 in the animal which comprises an effective amount of the - 

4 compound of claim 1 with a suitable pharmaceutical carrier. 

5 
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64. A process for treatin, anaphylactic and septic 
* shoe* which cerises ad»inisterin, an effective amount of the 
pharmceutical preparation of claim 63 to « host. 

3 
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